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1.0 Introduction 


The Elektra Super Floppy Controller (SFC) is a high performance 
floppy disk drive interface for SS50 bus computers. Single and double 
density operation for both 5 inch and 8 inch drives are supported in 
one 30 pin I/O slot. Software is available to support the FLEX and 0S9 
Level 1 disk operating systems. 


Elektra SFC Features 


- Controls four 5 inch drives and four 8 inch drives (8 drives 
total) in 6800 and 6809 systems. 


- Single and double density operation for both 5 and 8 inch 
drives in 6800 and 6809 systems. 


- Improved programmed input/output (PIO) interface - allows 
single and double density 5 inch operation and single 
density 8 inch operation in 1 MHz systems plus double 
density 8 inch operation in 2 MHz systems. 


- Advanced Western Digital WD2793 disk controller IC features 
an on-chip phase locked loop data separator and write 
precompensation logic. Separate adjustments for 5 and 8 inch 
drives. 


- 13 jumper option areas to configure the hardware to the 
requirements of virtually any floppy disk drive or disk 
operating system. 


- Hardware and software compatible with SWTPC DC-2 and Gimix #28 
disk controllers. 


- 2 MHz operation without clock stretching. 

- Single +5 volt power supply. 

- Gold bus and drive interface connectors. 

- Test connector for adjustment and field service. 
This manual provides basic hardware information sufficient to setup, 
test and install the SFC board. It does not include assembly 
instructions or installation procedures for specific software 
operating systems. 

Section 2 presents an overview of the SFC hardware block diagram. 

Section 3 gives a detailed description of all user-programmable 
jumper options. Several standard jumper configurations are given to 
setup the board for Elektra software or to emulate the SWTPC DC-2 or 


Gimix #28 disk controllers. A complete adjustment procedure is given 
for SFC calibration. 


Section 4 describes the SFC registers and the meaning of each 
control and status bit. Software programming examples are also given. 


Section 5 contains the parts list, component layout and schematic, 
Section 6 contains any SFC hardware revisions or PC board changes, 


Appendix A gives a description of the FLEX SETUP and FORMAT 
utilities which can be added to the FLEX User's Manual. 


2.0 Hardware Overview 


The primary goal of the SFC hardware design was full support of 
single and double density operation with a variety of 3, 5 and 8 inch 
disk drives. Secondary goals were ease of programming and the ability 
to emulate other disk controller boards. All of these goals were 
achieved economically with the aid of 13 jumper option areas to provide 
the flexibility required. A simplified block diagram of the SFC 
hardware is shown below. Refer to the schematic diagram in Section 5 
for more detail, 
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2.1 Floppy Disk Controller 


The heart of the SFC hardware is the Western Digital WD2793 disk 
controller (U7). The WD2793 combines the functions of a controller/ 
formatter with a high performance phase locked loop data separator as 
well as write precompensation logic on one chip. The WD2793 is 100% 
software compatible with the FD179X series, The analog phase locked 
loop support includes a voltage controlled oscillator capacitor (C9), 
two phase comparator pulse width adjustments (R10, R11) and a loop 
filter (C7, C8, D1, R7). The analog write precompensation support 
includes two bit shift pulse width adjustments (R8, R9). Separate 
5 and 8 inch adjustable components are switched into the circuit by a 
CMOS analog multiplexer (U20). A test connector (J4) provides 
convenient test points for the adjustment procedure. A 2 MHz clock 
is generated for the WD2793 by a 4 MHz crystal oscillator (U21, Y1) 
and a divider (U13) to square up the clock signal. Output signals 
are buffered (U3, U17) while input signals pass through hysteresis 
buffers (U18). A head load timer (U9) is provided external to the 
WD2793. 


2.2 SS30 Bus Interface 


The SFC internal data bus is separated from the SS30 data bus. All 

data written to the SFC board passes through a transparent latch (U5) 

to meet the setup and hold times of the WD2793 disk controller. Data 
read from the WD2793 is buffered (U4) but is not latched. A separate 
SFC status register (U3) can also be read by the computer, Address 
decoding logic (U2, U11, U12) enables the selected device to transfer 
data over the bus interface. The board can be configured (J14) for 4, 

8 or 16 addresses per I/0 slot systems. 


2.3 SFC Control Logic 


An 8 bit, write-only D-type register (U6) controls the operational 
mode of the SFC board. Several register bits control the drive 
Selection logic (U11, U16). One control bit enables the interrupt 
drivers (U15). Another bit controls software write protection logic 
(U18, U19). 


The large number of jumper options is partitioned into 5 inch and 
8 inch groups and is selected by a quad 2 to 1 multiplexer (U14) which 
is indirectly controlled by bits in the SFC control register, A 
simulated ready signal generator (U9, U12) is provided as an option for 
5 inch drives without ready signals. 


A motor timer (U10) is provided to turn the drive motors on when 
the board is accessed by the computer and to turn them off after about 
7 seconds of no disk activity. A motor startup timer (U10) provides a 
1 second delay when the drive motors are started to allow them to come 
up to full speed. This delay signal is available in the SFC status 
register (U3). 


2.4 Disk Drive Interface 


The disk drives are connected through a 5 inch ribbon cable 
connector (J3) and an 8 inch ribbon cable connector (J2) per ANSI 
standards, Input receivers (U18, RN2) and output drivers (U8, U15, 
U16, U17) are common to both cable connectors because of parts count 
limitations. Loading and drive current levels conform to ANSI 
standards, 


2.5 Power Supply 


A single +5 volt TO-220 IC regulator (U1) supplies all power 
required by the SFC board, An input bypass capacitor (C1) and output 
decoupling capacitors (C10 through C19) are distributed among the 
components on the board. 


3.0 Board Configuration and Adjustments 


The Elektra SFC disk controller has 13 user-programmable option 
areas to match the hardware configuration to existing disk drives and 
software operating systems. These options are selected by installing 
shorting blocks (called "programming jumpers") over specified pins of 
"header strips" on the board. Section 3.1 describes the options 
available and how to program them. 


The Elektra SFC disk driver software for FLEX and 0S9 uses a common 
set of jumper options called the "standard Elektra configuration", 
All SFC boards are assembled and tested at the factory using the 
standard Elektra configuration. The board can also be configured 
to emulate other disk controllers (such as the Gimix #28 and SWTPC 
DC-2 controllers) and run with your old software operating system. 
Most of the jumper options were included to enhance compatibility with 
older hardware and software. Section 3.2 gives several popular 
SFC jumper configurations. 


The SFC board has several adjustments that affect the reading 
and writing of disk data. Normally the user should not attempt to 
modify these adjustments which are preset at the factory. However, 
users who assemble an SFC bare board should follow the adjustment 
procedure in Section 3.3. The adjustments are not difficult 
but require a good quality scope and a little caution. 


3.1 Jumper Options 


Each jumper option area consists of a miniature "Berg-style" 
header strip with 1 to 4 programming jumpers installed. The option 
areas are labeled J5 through J17 on the schematic and components 
overlay (see Section 5). The pin numbers for each header strip 
follow IC numbering convention. Pin number 1 is in the upper left- 
hand corner and the pin numbers increase in the counter-clockwise 
direction. Note that J6 is oriented differently on the board from the 
remaining jumper option areas, There are a total of 13 jumper option 
areas and a total of 24 programming jumpers to be installed. 


Programming jumpers do not need to be removed from the board if 
an option has been disabled. "Parking" positions are provided to 
hold the programming jumper until needed. Some jumper option areas 
interact together to perform the desired function. A change on one 
option area may require a corresponding change on a different option 
area. These will be noted in the text following each option table. 


It is possible to damage the circuitry on the SFC board or the 
disk drive by improper jumper selections. Consult the standard jumper 
configurations, the schematic or Elektra support personnel if you have 
questions. 


A shorthand notation is used to describe positioning the 
programming jumpers in each option area. For example, option J14 
requires 2 programming jumpers to configure the SFC board for the 


correct number of addresses per I/O slot. The option for 16 addresses 
per I/O slot has one jumper connecting pins 1 and 8 together and one 
jumper connecting pins 4 and 5 together, In shorthand notation this 
would be 


16ADDR: Connect 1-8, 4-5. 


3.1.1 Head Load Interface Option (J5) 


This option uses 1 programming jumper to connect a head load 
signal to 5 inch drives. Some 5 inch disk drives require a head load 
signal similar to an 8 inch drive to load the read/write head onto the 
diskette media. If your 5 inch drive requires a head load signal on 
pin 2 of the drive interface cable, you must ENABLE this option, If 
your 5 inch drive does not require a head load signal you may still 
ENABLE this option provided pin 2 is not connected on the drive, If 
your 5 inch drive uses pin 2 of the drive interface cable for any other 
purpose than a head load signal, you must DISABLE this option. For 
most 5 inch drives, the ENABLE option may be used. 


J5 = Head Load Interface Option (5 inch) 


ENABLE : Connect 1-2. 
DISABLE: Connect 2-3. 


This option does not interact with other jumper options. 


3.1.2 Drive Ready Option (J6) 


This option uses 2 programming jumpers to control the floppy 
disk controller (FDC) Ready input. One jumper selects the 5 inch 
option and one jumper selects the 8 inch option. The option for each 
drive size can be independently selected. 


The 5 inch drive ready signal has 3 possible sources - the ready 
signal from the drive, an always ready condition, or a simulated ready 
signal derived from index pulses. If all of your 5 inch drives have 
a Ready output, the DRIVE option should be chosen to send the drive 
ready signals to the FDC chip. However, most 5 inch drives do not 
produce a ready signal. An alternative choice is to make 5 inch drives 
ALWAYS ready. The ALWAYS option is compatible with most existing 
software. The third choice is to generate a simulated ready signal by 
measuring the time between drive index pulses (index pulses occur once 
per revolution of the diskette media) to determine if the drive motor 
is up to speed, The INDEX option is not usable with some existing 
software. If the disk driver software checks the Motor Delay bit in 
the SFC Status Register, an initial 1 second wait will occur upon motor 
startup and the drive ready option will not be critical. If the 
ALWAYS option is selected, most software will hang up if a non-existant 
drive is selected or if you select a drive without a diskette inserted. 


J6 =- Drive Ready Option (5 inch) 


DRIVE : Connect 2-9. 
ALWAYS: Connect 3-8. 
INDEX : Connect 1-10. 


This option interacts with jumper option J12. 


The 8 inch drive ready signal has 2 sources - the ready signal 
from the drive or an always ready condition. Normal 8 inch drives 
have a ready signal so the DRIVE option should be chosen to send the 
drive ready signals to the FDC chip. An alternative choice is to 
make 8 inch drives ALWAYS ready. The ALWAYS option should only be used 
if your 8 inch drives do not have a ready signal or your software 
cannot accept a not ready error condition. 


J6 - Drive Ready Option (8 inch) 


DRIVE : Connect 4-7. 
ALWAYS: Connect 5-6. 


This option does not interact with other jumper options, 


3.1.3 Write Precompensation Option (J7) 


This option uses 2 programming jumpers to select the type of 
write precompensation to be performed during double density write 
operations. One jumper selects the 5 inch option and one jumper 
selects the 8 inch option. The option for each drive size can be 
independently selected. Both 5 and 8 inch drives have the same set 
of 3 possible options. 


Write precompensation is specified by the drive manufacturer as 
one of 3 types - precompensation is always used, precompensation is 
never used or precompensation is used on the inner tracks (track 
number greater than 43). The ALWAYS option provides write precompensation 
on all diskette tracks when double density recording is used. The NEVER 
option prevents write precompensation on any tracks of the diskette, 
The TG43 (track greater than 43) option provides write precompensation 
on tracks 44 and higher when double density recording is used. Often 
the type of write precompensation required is not specified 
by the drive manufacturer's manual because it is somewhat diskette 
media and controller-dependent. Most 5 inch drives work best with write 
precompensation ALWAYS performed, while 8 inch drives work best with 
TG43 write precompensation. 


J7 - Write Precompensation Option (5 inch) 
ALWAYS: Connect 4-9. 


NEVER Connect 6-7. 
TG43 Connect 5-8. 


This option does not interact with other jumper options. 


J7 - Write Precompensation Option (8 inch) 


ALWAYS: Connect 1-12. 
NEVER : Connect 3-10. 
TG43 =: Connect 2-11. 


This option does not interact with other jumper options. 


3.1.4 Startup Delay Option (J8) 


This option uses 2 programming jumpers to select a delay signal 
to keep the floppy disk controller from attempting an operation during 
a motor startup condition. One jumper selects the 5 inch option and 
one jumper selects the 8 inch option. The option for each drive size 
can be independently selected. 


The 5 inch startup delay signal can be chosen as the motor startup 
delay signal or the simulated drive ready signal derived from drive index 
pulses. The MOTOR option uses a hardware timer on the SFC board which 
provides a 1 second wait every time the drive motors start up. This 
option is especially useful when the software disk drivers cannot 
accept a not ready condition. In this case, the floppy disk controller 
will wait 1 second to assure that the drive motors are up to speed. 
When the MOTOR option is selected for 5 inch drives, the Drive Ready 
Option J6 is usually set to ALWAYS ready for 5 inch drives. The INDEX 
option uses the simulated ready signal generator on the SFC board to 
delay the floppy disk controller operation until the drive is rotating 
close to full speed. This option usually provides a shorter startup 
delay but is not compatible with some existing software. 


J8 - Startup Delay Option (5 inch) 


MOTOR: Connect 1-2. 
INDEX: Connect 2-3. 


This option interacts with jumper option J9. 


The 8 inch startup delay signal can be chosen as the motor start- 
up delay signal or the disk drive ready signal. The MOTOR option 
described above provides a 1 second wait upon motor startup. Note that 
this delay is constant and is not affected by the CPU board clock 
frequency. The READY option uses the normal 8 inch drive ready signal 
to delay the floppy disk controller until the drive is ready. This 
option usually provides a shorter delay and works well with most 
existing software. 


J8 - Startup Delay Option (8 inch) 


MOTOR: Connect 5-6. 
READY: Connect 4-5. 


This option interacts with jumper option J9. 
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3.1.5 Head Load Timer Option (J9) 


This option uses 2 programming jumpers to select how the head load 
timer delays are generated for the floppy disk controller. One jumper 
selects the 5 inch option and one jumper selects the 8 inch option. 

The options for each drive size can be independently selected. Both 
5 and 8 inch drives have the same set of 3 possible options. 


The head load timer signals can be selected from the head load 
timer, the startup delay signal or both. The HEAD LOAD option uses a 
hardware timer on the SFC board to delay the floppy disk controller 
about 75 msec. after it activates the head load signal to the disk drive. 
This option does not provide a motor startup delay to the floppy disk 
controller so the disk driver software should check the Motor Delay 
bit in the SFC Status Register to implement a startup delay. The 
STARTUP option provides a head load timer delay only on motor startup. 
The nature and duration of the startup delay is selected by jumper 
option J8. The STARTUP option is useful if your disk drives do not 
have a head load solenoid or keep the head loaded as long as the 
drive motor is on, This option should not be used if the head load 
is controlled by either the head load signal, drive select signal or 
both. The third option (called BOTH) delays the floppy disk 
controller operation until both the head load delay and the startup 
delay have occurred, The BOTH option is preferred for most installa- 
tions because it handles all drive types and is compatible with most 
disk driver software. 


JQ - Head Load Timer Option (5 inch) 
HEAD LOAD: Connect 6-7. 
STARTUP : Connect 4-9. 
BOTH : Connect 5-8. 

This option interacts with jumper option J8. 
J9 - Head Load Timer Option (8 inch) 
HEAD LOAD 


STARTUP : 
BOTH H 


Connect 3-10. 
Connect 1-12. 
Connect 2-11. 


This option interacts with jumper option J8. 


3.1.6 Drive Select Option (J10) 


This option uses 2 programming jumpers to choose the drive 
selection enable condition. One jumper selects the 5 inch option and 
one jumper selects the 8 inch option. The options for each drive size 
ean be independently selected. Both 5 and 8 inch drives have the same 
set of 2 possible options. 


Drive selection can be enabled by the motor timer or the head 
load signal. The MOTOR option will enable the selected drive whenever 
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the drive motors are turned on. Thus, the drive will remain selected 
for about 7 seconds after the last disk controller operation has ended. 
This option will minimize the number of times the head is loaded and 
unloaded if the disk drive is jumpered for head load with drive select 
or motor on, The HEAD LOAD option will enable the selected drive 

only when the head load signal from the floppy disk controller is 
active, In this case the drive will remain selected for about 3 
seconds after the last disk controller operation has ended. This 
option should not be used unless the Drive Ready ALWAYS option (J6) 

is selected since the disk drive cannot return a ready condition 

until the drive is selected. 


J10 - Drive Select Option (5 inch) 


MOTOR : Connect 3-6. 
HEAD LOAD: Connect 4-5, 


This option does not interact with other jumper options. 
J10 - Drive Select Option (8 inch) 


MOTOR : Connect 1-8. 
HEAD LOAD: Connect 2-7. 


This option does not interact with other jumper options. 


3.1.7 Control Register Option (J11) 


The SFC Control Register consists of 8 bits labeled from Bit 0 to 
Bit 7, where Bit 7 is the most significant bit. Bits 0-6 control 
fixed functions while Bits 6 and 7 can vary to emulate other disk 
controller boards, 


This option uses 4 programmable jumpers to interface Control 
Register bits 6 and 7 to the drive enable and side selection logic. 
One jumper selects which control register bit is used as the Side 
Select signal sent to the disk drives. One to two jumpers select the 
number of drives which can be controlled by the SFC board and which 
control register bit provides the extended drive selection bit. One to 
two jumpers select whether software drive enable is used and which 
control register bit enables the disk drives. 


This option is not straight-forward and should be fully understood 
before experimenting. Control register bits 6 and 7 may each be 
selected for one function only. Most applications should use one of 
the standard J11 configurations shown in Section 3.2. 


The side select option can use BIT6 or BIT7 of the control 
register as the side select signal. The BIT6 option is used by most 
disk driver software. 
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J11 - Control Register Option (side select) 


BIT6: Connect 6-7. 
BIT7: Connect 5-6. 


This option interacts with other J11 options. 


The maximum number of drives that can be selected is four or eight 
(consisting of four 5 inch and four 8 inch) total drives. The FOUR 
option is compatible with older disk controllers and requires 2 control 
bits (0 and 1) to select one of four drives. The eight drives option 
requires 3 control bits (0, 1 and an extended drive select bit) to 
select one of eight drives, This extended drive select bit can be 
chosen as BIT6 or BIT7. The selection of BIT6 or BIT7 enables the 
eight drives option, Note that the FOUR option must be used if both 
BIT6 and BIT7 are selected by the other J11 options, 


J11 - Control Register Option (number of drives) 


FOUR: Connect 1-10. 
BIT6: Connect 1-2, 4-7. 
BIT7: Connect 1-2, 4-5 


This option interacts with other J11 options. 


The software drive enable can be chosen as always enabled, 
enabled by BIT6 or enabled by BIT7. The ALWAYS option ignores the 
control register bits and enables drive selection based on hardware 
conditions chosen by jumper option J10 (Section 3.1.6). This option 
must be used if both BIT6 and BIT7 are selected by the other J11 
options, The BIT6 option allows all drives to be disabled under 
software control when control register bit 6 is a one. The BIT7 option 
is identical except that control register bit 7 is used. 


J11 = Control Register Option (drive enable) 


ALWAYS: Connect 8-9. 
BIT6 +: Connect 3-8, 4-7. 
BIT7 : Connect 3-8, 4-5. 


This option interacts with other J11 options. 


3.1.8 Drive 3/Ready Interface Option (J12) 


This option uses 2 programming jumpers to connect the Drive 3 
select and ready signals to 5 inch drives. Some 5 inch drives use 
different pins of the-drive interface to accept the drive 3 select 
Signal, and optionally, to return a ready signal. Not all 5 inch drives 
have a ready ouput. The drive 3 select signal can be connected to 
either pin 6 or pin 34 of the drive interface. The ready signal can 
also be connected to either pin 34 or pin 6 of the drive interface. 

Both signals may not be connected to the same pin at the same time. 
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Thus, only two options exist and are called D6R34 and D34R6. 

Option D6R34 connects the drive 3 select signal to pin 6 of the drive 
interface and the ready signal to pin 34. Option D34R6 connects the 
drive 3 select signal to pin 34 of the drive interface and the ready 
signal to pin 6. The correct configuration for most disk drives is 
option D6R34. 


J12 - Drive 3/Ready Interface Option (5 inch) 


D6R34: Connect 1-8, 4-5. 
D34R6: Connect 2-7, 3-6. 


This option interacts with jumper option J6. 


3.1.9 Motor Control Option (J13) 


This option uses 1 programming jumper to select the type of 
motor control signal for 8 inch drives. The motor control signal 
usually activates a solid-state relay controlling 110VAC power to 
the drive motors, Pin 4 of the 8 inch drive interface is used for 
the motor control signal, The motor on condition can be chosen as 
low, high or always low. With the LOW option, the motor control 
signal is low when the motor timer is on and high when the motor timer 
is off. With the HIGH option, the motor control signal is high when 
the motor timer is on and low when the motor timer is off, With the 
ALWAYS option, the motor control signal is always low and the motor 
timer is ignored, The motor control signal driver is an open collector 
device and should be loaded with a pullup resistor. The SFC board 
provides a pullup resistor on pin 6 of the 8 inch disk drive interface, 
Normally a solid state relay is connected between pins 4 (relay 
control -) and 6 (relay control +) of the 8 inch disk drive interface, 


J13 - Motor Control Option (8 inch) 


LOW : Connect 1-2, 
HIGH : Connect 3-4. 
ALWAYS: Connect 1-4, 


This option does not interact with other jumper options. 


3.1.10 Addressing Option (J14) 


This option uses 2 programming jumpers to select the number 
of physical addresses the disk controller board occupies in the system 
memory map. SS30 I/0 slots typically occupy 4 addresses per slot in 
6800 systems and 16 addresses per slot in 6809 systems. Other 6800/ 
6809 systems use 8 addresses per slot. The SFC board requires 8 
addresses - 4 for the floppy disk controller and 4 for the control/ 
status register, In 4 addresses per I/0 slot systems, the SFC 
controller board is usually installed in I/O slot 6 and a wire jumper 
connects the slot 5 select signal to the user-defined line UD3. 
The UD3 line makes I/O slot 5 addresses available to the disk 
controller board, The disk 
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controller board now has access to 8 addresses and effectively occupies 

8 addresses and effectively occupies slots 5 and 6 at the same time, 

The use of UD3 is not necessary in 8 or 16 addresses per I/O slot systems. 
Consult your motherboard documentation to determine how many addresses 
each I/0 slot occupies and how to change it if you wish. 


J14 = Addressing Option 


4ADDR : Connect 2-7, 3-6. 
8ADDR : Connect 1-8, 3-6. 
16ADDR: Connect 1-8, 4-5. 


This option does not interact with other jumper options. 


3.1.11 Interrupt Enable Option (J15) 


This option uses 2 programming jumpers to connect the floppy 
disk controller (FDC) interrupts to the SS30 system bus, One jumper 
selects the connection of the FDC interrupt request (INTRQ) and one 
jumper selects the connection of the FDC data request (DRQ). The 
option for each FDC request can be independently selected. 


The FDC interrupt request line is used to indicate when FDC 
commands have been completed or an error condition has occured. The 
FDC INTRQ can be connected to the system interrupt request (IRQ) or 
non-maskable interrupt/fast interrupt request (NMI/FIRQ) line or 
completely disabled. Note that the SFC control register also provides 
complete software control over enabling these interrupts. Normally the 
FDC INTRQ is connected to the system IRQ request. 


J15 - Interrupt Enable Option (interrupt request) 


IRQ : Connect 4-5. 
NMI/FIRQ: Connect 3-6. 
DISABLE : Connect 5-6. 


This option does not interact with other jumper options. 


The FDC data request line is used to indicate that a byte of 
data can be transferred to/from the FDC during a disk read or write 
operation. The FDC DRQ can be connected to the system IRQ or 
NMI/FIRQ or completely disabled. Because of 6800/6809 slow interrupt 
response times, the FDC DRQ line is usually not connected to the 
system interrupts. 


J15 - Interrupt Enable Option (data request) 


IRQ : Connect 2-7. 
NMI/FIRQ: Connect 1-8. 
DISABLE : Connect 7-8. 


This option does not interact with other jumper options, 
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3.1.12 Status Switch Option (J16) 


This option uses 1 programming 
of the SFC status register bit 3 to 
Bit 3 of the SFC status register is 
system software to determine if the 
If bit 3 reads as a ZERO, a 5 inch d 
If bit 3 reads as a ONE, an 8 inch d 
Not all software uses this feature. 


jumper to select the value 

be read by the system software. 

a user-programmable bit used by some 
boot drive is a 5 or 8 inch drive, 

rive is assumed as the boot drive, 

rive is assumed as the boot drive. 
In this case the status switch 


should be set to a ZERO level to avoid compatibility problems with 


the disk driver software. 
J16 = Status Switch Option (sta 


ZERO: 
ONE 


Connect 1-2. 
Connect 2-3. 


This option does not interfere with 


tus bit 3) 


other jumper options. 


3.1.13 Software Write Protect Option (J17) 


This option uses 1 programming 
write protection feature of the SFC 


a hardware write protect system which uses 


inhibit write operations. In additi 


ability to write protect a disk under software control. 


to enable the software 

All disk controllers have 
a notch on the diskette to 
on, the SFC board also has the 
With software 


jumper 
board. 


write protection, all disk drives can be protected except when a 


write operation is being performed. 


This minimizes the possibility 


of diskette damage when lost programs, power failures or hardware 


failures occur. Software write prot 
for those software systems which do 


Software write protection is co 
control register. Write protect bit 
active high or disabled. The active 
diskette when control register bit 3 
the diskette when bit 3 is a one. 
write protecting the diskette on pow 
active HIGH option write protects th 
bit 3 is a one and enables writing w 
option provides no software write pr 
register bit 3. However, hardware w 
available, This option should be ch 
software used. 


J17 - Software Write Protection 


LOW : Connect 1-4, 
HIGH : Connect 2-3. 
DISABLE: Connect 1-2. 


This option does not interact with o 


ection can be also be disabled 
not support it. 


ntrolled by bit 3 of the SFC 
3 can be selected as active low, 
LOW option write protects the 
is a zero and enables writing 


This option has the advantage of 


er-up and on system resets. The 
e diskette when control register 
hen bit 3 is a zero. The DISABLE 
otection and ignores control 

rite protection is always 

osen to match the disk driver 


ther jumper options. 
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3.2 Standard Jumper Configurations 


The Elektra SFC disk controller is assembled and tested at the 
factory using a common set of jumper options and standard Elektra 
disk driver software. This set of jumper options is called the 
"standard Elektra configuration" and is compatible with the FLEX and 0S9 
software disk operating systems. The SFC board is also designed to 
emulate other disk controller cards, thus allowing prior software to run 
unmodified. The SFC board offers additional features over the disk 
controllers emulated and Elektra disk driver software must be 
installed to use those features. 


3.2.1 Standard Elektra Configuration 


J5  - (5 inch) ENABLE : Connect 1-2. 
J6 - (5 inch) ALWAYS : Connect 3-8. 
- (8 inch) DRIVE : Connect 4-7. 

J7 =- (5 inch) ALWAYS : Connect 4-9. 

- (8 inch) TG43 : Connect 2-11. 
J8 = (5 inch) MOTOR : Connect 1-2. 
- (8 inch) MOTOR : Connect 5-6. 
J9 = (5 inch) BOTH : Connect 5-8. 
- (8 inch) BOTH : Connect 2-11. 
J10 = (5 inch) MOTOR : Connect 3-6. 
- (8 inch) MOTOR : Connect 1-8. 
J11 - (side select) BIT6 : Connect 6-7. 
- (# of drives) BIT7 : Connect 1-2, 4-5. 
- (drive enable) ALWAYS : Connect 8-9. 

J12 - (5 inch) D6R34 : Connect 1-8, 4-5. 

J13 - (8 inch) LOW : Connect 1-2. 

J14 - (addressing) 4ADDR : Connect 2-7, 3-6 for 4 addr/slot. 
or 8ADDR : Connect 1-8, 3-6 for 8 addr/slot. 
or 16ADDR : Connect 1-8, 4-5 for 16 addr/slot. 

J15 - (interrupt req.) IRQ : Connect 4-5. 

- (data request) DISABLE: Connect 7-8. 

J16 - (status bit 3) ZERO : Connect 1-2 to boot 5 inch drive. 

or ONE : Connect 2-3 to boot 8 inch drive. 


J17 - (write protect) LOW : Connect 1-4. 


3.2.2 Gimix #28 Configuration 


d5 
J6 


JT 


J8 


J9 


J10 


J11 


J12 


J13 


J14 


J15 


J16 


J17 


(5 


(5 
(8 


(5 
(8 


(5 
(8 


(side select) 
(# of drives) 
(drive enable) 


(5 
(8 


(addressing) 
(interrupt req.) 
(data request) 
(status bit 3) 


(write protect) 


inch) 


inch) 
inch) 


inch) 
inch) 


inch) 
inch) 


inch) 
inch) 


inch) 
inch) 


inch) 


inch) 


or 
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ENABLE : 


ALWAYS : 
DRIVE : 


ALWAYS 
TG43 


MOTOR : 
MOTOR : 


BOTH $ 
BOTH : 


MOTOR : 
MOTOR : 


BIT6 . 
FOUR : 
BIT7 H 
D6R34 : 
LOW : 


4ADDR : 
16ADDR : 


DISABLE: 
DISABLE: 


ONE H 


LOW : 


3.2.3 SWIPC DC-2 Configuration 


J5 


J6 


JT 


J8 


J9 


(5 


(5 
(8 


(5 
(8 


(5 
(8 


(5 


inch) 


inch) 
inch) 


inch) 
inch) 


inch) 
inch) 


inch) 


ENABLE : 


ALWAYS : 
DRIVE : 


ALWAYS : 
TG43 


MOTOR : 
MOTOR : 


BOTH 3 


Connect 


Connect 
Connect 


Connect 
Connect 


Connect 
Connect 


Connect 
Connect 


Connect 
Connect 


Connect 
Connect 
Connect 
Connect 


Connect 


Connect 
Connect 


Connect 
Connect 


Connect 


Connect 


Connect 


Connect 
Connect 


Connect 
Connect 


Connect 
Connect 


Connect 


5-8. 


3-6 for 4 addr/slot,. 


» 4-5 for 16 addr/slot, 


- (8 inch) BOTH : Connect 2-11. 
J10 = (5 inch) MOTOR : Connect 3-6. 
- (8 inch) MOTOR : Connect 1-8. 
J11 - (side select) BIT6 : Connect 6-7. 
- (# of drives) FOUR : Connect 1-10. 
- (drive enable) BIT7 : Connect 3-8, 4-5. 
J12 = (5 inch) D6R34 : Connect 1-8, 4-5, 
J13 - (8 inch) LOW : Connect 1-2. 
J14 - (addressing) 4ADDR =: Connect 2-7, 3-6 for 4 addr/slot. 
or 8ADDR : Connect 1-8, 3-6 for 8 addr/slot, 
or 16ADDR : Connect 1-8, 4-5 for 16 addr/slot. 


J15 = (interrupt req.) DISABLE: Connect 5-6. 
- (data request) DISABLE: Connect 7-8, 


J16 - (status bit 3) ZERO : Connect 1-2. 


J17 - (write protect) DISABLE: Connect 1-2. 


3.3 Adjustment Procedure 


The Elektra SFC board requires 5 adjustments for proper operation, 
These adjustments "tune up" the analog phase locked loop on the Western 
Digital WD2793 disk controller and select the amount of write 
precompensation bit shift to be used in double density recording. 
Normally the user should not attempt to modify these adjustments since 
they are preset and tested at the factory. However, users who assemble 
an SFC bare board must perform these adjustments before using their 
board, 


The board adjustment procedure requires that the SFC board be 
installed in a 30 pin I/O slot of an SS50 bus computer. The "memory 
examine and change" command of your ROM monitor will be used in the 
adjustment procedure and the user will need to know the base address 
of the SFC disk controller board in his system. The SFC Control 
Register is located at this base address (typically $E014 for 6809 
systems and $8014 for 6800 systems). Consult your motherboard 
documentation if you are not sure about the proper address. The 
adjustment procedure requires a small screwdriver, a programming jumper 
(shorting block) or wire jumper and a good quality (bandwidth > 10 MHz) 
oscilloscope. All scope measurements are referenced to the motherboard 
ground, 


All adjustments are made on 5 components - C9, R8, R9, R10 and 
Ri1. The function of these adjustable components is given below. 


C9 - A variable capacitor located on the lower right 
hand corner of the board adjusts the center 
frequency of the voltage controlled oscillator 
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(VCO) internal to the WD2793 disk controller IC. 
The VCO is part of an analog phase locked loop 
which tracks the bit clock of the raw read data 
from the disk drive. 


R8 - A multi-turn precision potentiometer located along 
the top edge of the board adjusts the amount of write 
precompensation bit shift for 8 inch double density 
recording. 


RQ - A multi-turn precision potentiometer located along 
the top edge of the board adjusts the amount of 
write precompensation bit shift for 5 inch double 
density recording. 


R10 - A multi-turn precision potentiometer located along 
the top edge of the board adjusts the read data 
recovery for 5 inch operation and 8 inch single 
density operation. It defines the pulse width of 
the read data at the phase comparator input of the 
WD2793 phase locked loop. 


R11 - A multi-turn precision potentiometer located along 
the top edge of the board adjusts the read data 
recovery for 8 inch double density operation. It 
defines the pulse width of the read data at the 
Phase comparator input of the WD2793 phase locked loop. 


Each adjustment is essentially independent of the others and may be 
done in any order, All test points are available on an 8 pin test 
connector J4¥ located in the lower right hand corner of the board, All 
adjustments can be measured via the test connector J4¥. J4 is an 8 pin 
"Berg-style" header strip numbered in standard IC convention with pin 1 
in the upper left-hand corner. The pinout of J4 is given below. 


J4 
GROUND 1 + + 8 Control TEST 
Test Point CLK 2 + + 7 Test Point RPW 
Test Point VCO 3 + + 6 Test Point WPW 
Test Point +5V 4 + + 5 No connection 
Pin Signal Description 


1 GROUND - SFC board power supply ground. Used to 
ground the control line TEST or as a 
reference for measurements, 


2 CLK - Test point connected to the SFC crystal 
oscillator divided by 2. A constant 2 
MHz square wave should be present. 


vco 


+5V 


WPW 


RPW 


TEST 
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Test point connected to the WD2793 Direction 
signal (DIRC, pin 16). In TEST mode, the 
divided-down VCO frequency should be present 
on this pin. 


Test point connected to the SFC +5 volt 
regulated power supply. 


No connection, 


Test point connected to the WD2793 Write Data 
signal (WD, pin 31). In TEST mode, the 

write precompensation width signal WPW should 
be present on this pin. 


Test point connected to the WD2793 Track 
Greater than 43 signal (TG43, pin 29). In 
TEST mode, the read pulse width signal RPW 
should be present on this pin. 


Control input connected to the WD2793 Test 
signal (TEST, pin 22). When TEST is a logic 
high, the WD2793 is in normal operating mode. 
When TEST is a logic low, the WD2793 is ina 
special TEST mode where internal test signals 
are brought out on selected pins. These test 
signals are available as test points on this 
test connector. The WD2793 can be put into 
TEST mode by connecting pins 1 and 8 of J4 
with a programming jumper. When there are no 
connections on J4, a pullup resistor internal 
to the WD2793 maintains the board in normal 
operating mode. 
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The location of the test connector and adjustable components is given 
below. 


COMPONENT SIDE 


CAUTION - Some test points connect directly to the WD2793 
device pins so avoid shorting the test points to any other pin. 
The test system at the factory uses an 8 conductor ribbon 
cable and connector to plug into J4¥. The other end of the 
ribbon cable can be safely connected to the test equipment. 


The following step-by-step adjustment procedure should be 
followed to ensure accurate board calibration. The disk drive ribbon 
cables do not have to be disconnected to perform these adjustments, 


1. Install the SFC board in an I/O slot. Connect the scope 
ground clip to the motherboard ground. 


2. Remove any jumpers from the control input TEST (J4 pin 8). 
Remove any diskettes from the drives. 


3. Turn on system power and press the system RESET button. 
Note that RESET stores a $00 (hex) in the SFC Control 
Register. The TEST signal must be at a logic high 
level during reset or the WD2793 phase locked loop VCO 
will not start oscillating. Wait one minute for the 
board parts to reach operating temperature.. 


4. Measure test point +5V (J4 pin 4) for 5 volts +/- 5% 


10. 


14. 
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regulated on the board. 


Measure test point CLK (J4 pin 2) for a 2 MHz +/= 1% 
TTL level square wave clock. 


Put the WD2793 into TEST mode by connecting J4 pins 1 
and 8 together with a programming jumper. Control 
input TEST (J4 pin 8) should be at a logic low level. 


Adjust C9 for a 125 KHz square wave on test point VCO 
(J4 pin 3). 


Adjust RQ for a positive-going 150 nanosecond pulse on 
test point WPW (J4 pin 6). This is the nominal value 

for 5 inch write precompensation and may vary for specific 
drives. 


Adjust R10 for a positive-going 500 nanosecond pulse -on 
test point RPW (J4 pin 7). 


Use the memory examine and change command of your ROM monitor 
to store a $30 (hex) in the SFC Control Register. A 

typical command line for the MICROBUG or HUMBUG monitor 
would be 


> ME E014 xx 30 (return) 
? 
> 


Note that the data read back after $30 is stored will be 
different and will cause a memory compare error "?" to be 
printed. This is not an error since the SFC Control 
Register is write-only. If the disk drives are 
connected, the drive motors will turn on for about 7 
seconds and then turn off again. 


Adjust R8 for a positive-going 250 nanosecond pulse on 
test point WPW (J4 pin 6). This is the nominal value for 
8 inch write precompensation and may vary for specific 
drives. 


Adjust R11 for a positive-going 250 nanosecond pulse on 
test point RPW (J4 pin 7). 


Remove the WD2793 from TEST mode by removing the connection 
between J4 pins 1 and 8. Control input TEST (J4 pin 8) 
should be a logic high level. 


This completes all SFC adjustments. The SFC board is now 
ready to use, 


23 


4.0 SFC Programming 


The SFC board occupies 8 addresses minimum in the SS50 address 
space. The addresses are selected by the I/0 slot address decoding on 
the SS50 motherboard and which I/0 slot the SFC board is installed in. 
The SFC board is typically installed in I/O slot 1 (address $E010) in 
6809 systems and I/O slot 6 (address $8018)’in 6800 systems. There 
are 7 registers on the SFC board which are addressed as shown below. 


6800 6809 
Systems Systems Register 
$8014 $E014 SFC Control Register (write-only) 
SFC Status Register (read-only) 
$8018 $E018 WD2793 Command Register (write-only) 
WD2793 Status Register (read-only) 
$8019 $E019 WD2793 Track Register (read/write) 
$801A $E01A WD2793 Sector Register (read/write) 
$801B $E01B WD2793 Data Register (read/write) 


Note that 4 address per I/O slot 6800 systems require a wire jumper 

from the I/O slot 5 Select signal (pin 1) to the SS30 UD3 line (pin 30) 
to select the SFC Control and Status Registers at $8014. In 16 

address per I/O slot systems, the board occupies the entire 16 addresses 
allocated to that slot. All register bits are numbered 0 to 7, where 7 
is the most significant bit. 


4.1 SFC Control Register 


The Control Register is an 8 bit, write-only register which sets 
the operational mode of the SFC board. The bits are assigned as 
follows: 


Bit Name Description 


v6 BIT 7 A multi-purpose control bit whose function is 
selected by jumper option J11 (see Section 
3.1.7). May be used as an extended drive 
selection, side selection or software drive 
enable bit. When used as an extended drive 
selection bit, 5 inch drives (connector 
J3) are selected when BIT7 is a 0 and 8 
inch drives (connector J2) are selected when 
BIT7 is a 1. When used as a side selection 
bit, side 0 of the disk driye is selected 
when BIT7 is a 0 and side 1 of the disk drive 
is selected when BIT7 is a 1. When used as a 


2 


BIT6 


DENSITY 


5/8 


WPROT 


INT EN 
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software drive enable bit, the disk drives 
are enabled when BIT7 is a 0 and all disk 
drives are disabled when BIT7 is a 1. 


A multi-purpose control bit whose function 

is selected by jumper option J11 (see 

Section 3.1.7). May be used as an extended 
drive selection, side selection or software 
drive enable bit. Programming is identical to 
the BIT7 description above. 


When this bit is 0, single density operation 
is selected. When this bit is a 1, double 
density operation is selected. 


When this bit is a 0, the WD2793 is set 

for 5 inch data recovery. When this bit is 
a1, the WD2793 is set for 8 inch data 
recovery. This control bit may or may not 
be independent of BIT7 control, depending on 
the options selected by J11. 


This bit is used to enable software write 
protection for all disk drives, This 

signal may be programmed as active low, 

active high or disabled by jumper option 

J17 (see Section 3.1.13). When this bit is set 
to its inactive state, both disk read and write 
operations are allowed by the WD2793. When 
this bit is set to its active state, disk read 
operations are allowed but all disk write 
attempts are rejected by the WD2793 with a 
write protect error. 


When this bit is a 0, no interrupts will be 
generated by the SFC board. When this bit 
is a1, interrupts may be generated for 
WD2793 interrupt requests and data requests. 
These interrupts may be connected to the 
system bus by jumper option J15 (see Section 
Salis IT) « 


These bits select one of 4 disk drives 
named Drive 0 through Drive 3 for disk 
controller operations, 
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4.0 SFC Programming 


The SFC board occupies 8 addresses minimum in the SS50 address 
space. The addresses are selected by the I/O slot address decoding on 
the SS50 motherboard and which I/0 slot the SFC board is installed in. 
The SFC board is typically installed in I/O slot 1 (address $E010) in 
6809 systems and I/O slot 6 (address $8018)’in 6800 systems. There 
are 7 registers on the SFC board which are addressed as shown below. 


6800 6809 
Systems Systems Register 
$8014 $E014 SFC Control Register (write-only) 
SFC Status Register (read-only) 
$8018 $E018 WD2793 Command Register (write-only) 
WD2793 Status Register (read-only) 
$8019 $E019 WD2793 Track Register (read/write) 
$801A $EO1A WD2793 Sector Register (read/write) 
$801B $E01B WD2793 Data Register (read/write) 


Note that 4 address per I/O slot 6800 systems require a wire jumper 

from the I/O slot 5 Select signal (pin 1) to the SS30 UD3 line (pin 30) 
to select the SFC Control and Status Registers at $8014. In 16 

address per I/O slot systems, the board occupies the entire 16 addresses 
allocated to that slot. All register bits are numbered 0 to 7, where 7 
is the most significant bit. 


4.1 SFC Control Register 


The Control Register is an 8 bit, write-only register which sets 
the operational mode of the SFC board. The bits are assigned as 
follows: 


Bit Name Description 


v4 Bit ¥ A multi-purpose control bit whose function is 
selected by jumper option J11 (see Section 
3.1.7). May be used as an extended drive 
selection, side selection or software drive 
enable bit. When used as an extended drive 
selection bit, 5 inch drives (connector 
J3) are selected when BIT7 is a 0 and 8 
inch drives (connector J2) are selected when 
BIT7 is a 1. When used as a side selection 
bit, side 0 of the disk drive is selected 
when BIT7 is a 0 and side 1 of the disk drive 
is selected when BIT7 is a 1. When used as a 
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4.2 SFC Status Register 


The Status Register is an 8 bit, read-only register which returns 
the status of SFC board functions. The bits are assigned as shown below. 


Bit Name Description 


fi DRQ This bit is a copy of the WD2793 Data 
Request signal and also of the WD2793 Status 
Register DRQ bit S1 during all disk read and 
write operations. When this bit is a 0, no 
data transfer is requested. When this bit is 
a1, a data transfer is being requested by the 


WD2793. 
6 Undefined. 
5 Undefined. 
4 DELAY This bit is the output of the motor startup 


delay timer. When this bit is a 0, the disk 
drive motors are assumed at full speed and 
disk operations can occur. When this bit is 1, 
the disk drive motors are assumed to be 
starting up and no disk operations should be 
attempted. This bit is not valid as the first 
SFC register read if the drive motors are 
turned off. A previous SFC board read or write 
operation must be used to start the drive 
motors before DELAY is sampled, 


3 SWITCH This bit reads the value of the status register 
switch programmed by jumper option J16 (see 
Section 3.1.12). This bit is sometimes used 
to indicate the size of the boot disk drive. In 
this case, when bit 3 is a 0, a 5 inch drive is 
assumed as the boot drive. When this bit is 
a 1, an 8 inch drive is assumed as the boot 
drive. 


2 INTRQ This bit is a copy of the WD2793 Interrupt 
Request signal. When this bit is a 0, no 
interrupt requests are pending. When this bit 
is a1, the WD2793 has generated an interrupt 
request and is waiting to be serviced. 


1 Undefined. 


0 Undefined. 
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4.3 WD2793 Registers 


The WD2793 floppy disk controller has 5 user-addressable registers. 
Refer to the Western Digital WD279X-02 Floppy Disk Controller/Formatter 
Family data sheet for a detailed description. A summary of the 
WD2793 registers is given below. 


Command Register - This 8 bit, write-only register holds the 
current command being executed. This register 
should not be loaded when the WD2793 is busy 
executing a command. 


Status Register - This 8 bit, read-only register holds WD2793 
status information and error codes, 


Track Register - This 8 bit, read/write register holds the track 
number of the current recording head position, 
This register should not be loaded when the 
WD2793 is busy executing a command. 


Sector Register - This 8 bit, read/write register holds the ID 
number of the desired sector on the current 
track, This register should not be loaded 
when the WD2793 is busy executing a command, 


Data Register - This 8 bit, read/write register is used as a 
data transfer register during disk read and 
write operations. It also holds the desired 
track number during disk seek operations. 


When reading and writing the WD2793 registers, certain delay 
times must be observed between operations. The required delay times 
are given below for 8 inch operation (times double for 5 inch 
operation). 


WD2793 Delay Times 
Recording Density 


Operation Next Operation Single Double 
Write Command Reg. Read Status Reg. 12 us. 6 us, 
Busy Bit Zero 
Write Command Reg. Read Status Reg. 28 us. 14 us. 

Bits 1-7 
Write Command Reg. Write Command Reg. 16 us. 8 us. 
with Force Interrupt with any command 
Write Any Register Read Diff. Reg. 0 0 


Write Any Register Read Same Reg. 8 us. 4 us. 
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4.4 Software Examples 


The following software examples illustrate the basic routines 
necessary to read and write disk sectors with the SFC board. The 
improved programmed input/output (PIO) interface is apparent in 
the tight (5 instructions) data transfer loops. This allows 
slower CPU clock speeds and higher density recording than other 
disk controller boards. 6809 code is used in the examples and is 
easily modified for the 6800 processor. 


Basic Read Sector Routine 


LDD #$8484 Setup read with 15 msec wait 
# and no side compare. Setup mask 
* for DRQ and INTRQ check. 

STA FDCMD Start read command 

BRA READ2 Enter read loop-wait for WD2793 


* 
® TIGHT READ LOOP 
* 


READ1 LDA FDDATA Get data byte from WD2793 
STA Xt Store data byte in memory 

READ2 BITB DSKSTS Test DRQ and INTRQ lines 
BMI READ1 Branch if data available 
BEQ READ2 Loop until interrupt occurs 


# 
*® CHECK FOR ERRORS 
* 


RCHK LDB 
BITB 


FDSTS 
#$DC 


Check WD2793 error status 
Set Z bit if no errors 


Basic Write Sector Routine 


LDD #$A484 Setup write with 15 msec wait 
* and no side compare. Setup mask 
# for DRQ and INTRQ check, 

STA FDCMD Start write command 


BRA WRITE2 Enter write loop-wait for WD2793 


#* TIGHT WRITE LOOP 
# 


WRITE1 STA FDDATA Send data byte to WD2793 
WRITE2 LDA oXt+ Get data byte from memory 
WRITE3 BITB DSKSTS Test DRQ and INTRQ lines 


BMI WRITE1 
BEQ WRITE3 


Branch if data register empty 
Loop until interrupt occurs 
* 


® CHECK FOR ERRORS 
# 


WCHK LDB 
BITB 


FDSTS 
#$DC 


Check WD2793 error status 
Set Z bit if no errors 
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Basic Wait for Interrupt Routine 


WTINT 


Setup mask for INTRQ 
Check for INTRQ set 

Loop until INTRQ occurs 
Check WD2793 error status 
Set Z bit if no errors 
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5.0 SFC Parts List - Rev. A 


R8,R9,R10,R11 
R12 


RN1 
RN2 


C1,C4,C5,C6 
c2 


€10,C11,C12,C13,C14 
C15,C16,C17,C18,C19 


Resistors 


390 ohm, 5% 1/4 watt resistor 
1.0K ohm, 5% 1/4 watt resistor 
120K ohm, 5% 1/4 watt resistor 
100K ohm, 5% 1/4 watt resistor 
18K ohm, 5% 1/4 watt resistor 
82K ohm, 5% 1/4 watt resistor 
5.0K ohm potentiometer (Bourns model 3006P) 
4.7K ohm, 5% 1/4 watt resistor 


10K ohm, 9 pullup resistor network (10 pin SIP) 
220 ohm, 9 pullup resistor network (10 pin SIP) 


Capacitors 


10 ufd, 15 volt electrolytic capacitor 
47 pfd disc capacitor 

47 ufd, 15 volt electrolytic capacitor 
0.1 ufd disc capacitor 

16-100 pfd variable capacitor 

(Mouser 10mm Sub Min 24AA034) 

0.05 mfd disc capacitor 

0.05 mfd dise capacitor 


All fixed capacitors are 15 volt min. with 0.25" radial leads. 


U1 
U2 
U3, 04,018 


Integrated Circuits 


7805 +5 volt Regulator 

T4LSOO Quad NAND Gate 

T4LS244 Octal Buffer 

7T4LS373 Octal Latch 

T4LS273 Octal Register 

WD2793-02 Floppy Disk Controller 

7416 Hex Inverting Buffer 

T4LS123 Dual Monostable Multivibrator 
MC14538 CMOS Dual Monostable Multivibrator 
T4LS139 Dual 1 of 4 Decoder 

THLS74 Dual D Flip-flop 

T4LS157 Quad 2 to 1 Multiplexer 


7438 Quad NAND Buffer 
T4F241 Octal Buffer 
THLSO8 Quad AND Gate 


MC14066 CMOS Quad 2 to 1 Analog Multiplexer 
T4LSO4 Hex Inverter 
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Connectors 
J1 30 pin, 0.156" spacing, female gold Molex 
connector (3 10-pin sections) 
J2 50 pin, 0.1" spacing, male gold ribbon cable 
header with ejectors 
J3 34 pin, 0.1" spacing, male gold ribbon cable 


header with ejectors 
J4,J10,012,514,515 2x4 header strip 


35,316 1x3 header strip 
36,311 2x5 header strip 
J7,d9 2x6 header strip 
J8 2x3 header strip 
313,317 2x2 header strip 


All header strips can be cut to length from 3 2x36-pin header strips. 


Miscellaneous 
D1 1N270 germanium diode 
Y1 4.0 MHz crystal (small can) 
Gty. 4 40 pin DIP socket 
Qty. 6 20 pin DIP socket 
Qty. 4 16 pin DIP socket 
Qty. 9 14 pin DIP socket 
Qty. 1 Molex index key 
Qty. 24 Programming jumper (shorting block) 
Oty. 1 1.0 x 0.7 x 0.5" heat sink (Thermalloy THM6107) 
Qty. 1 4-40 x 5/16" machine screw 
Qty. 1 4-40 nut 
Qty. 1 #4 internal lock washer 
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5.1 Component Overlay 
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COMP. SIDE 


ELEKTRA SFC DISK INTERFACE 
SFC REV A 


SUPER FLOPPY CONTROLLER 
10APR84 COPYRIGHT C 1984 
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6.0 SFC Revisions 


6.1 Engineering Change Notice #1 


The crystal oscillator circuit of the Elektra SFC Rev.A PC board 
has been modified to eliminate operation at 3 times the crystal 
frequency. This change is due to PC layout sensitivity and is 
recommended on all SFC Rev.A boards. All assembled SFC boards and 
documentation shipped since product introduction include these changes. 
The following procedure should be used to modify an SFC Rev.A bare PC 
board, All modifications are made on the non-component side of the PC 
board, 


1. Assemble the board, 


2. On the non-component side of the board, cut the PC foil 
connecting R2 and C2. 


3. Solder a short insulated jumper between the end of C2 with 
the cut PC foil and U21 pin 7. 


4, Solder a short bare jumper between the end of C2 connected 
to Y¥1 and the end of R2 with the cut PC foil. 


This completes the circuit modifications. 
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SETUP 


The SETUP utility is used with the Elektra Super Floppy Controller 
(SFC) to identify the characteristics of each storage device in the 
FLEX system. The SFC disk driver software contains a system parameter 
table for each FLEX drive number 0, 1, 2 and 3. The SETUP utility 
allows the user to display and modify the system parameter tables for 
proper system configuration. 


DESCRIPTION 
The general syntax of the SETUP command is: 
SETUP[, <parameter>] 


where <parameter> is any number of optional parameters which select 
the disk driver options. Any numeric value associated with a 
parameter is given in decimal. Each parameter must be separated by a 
comma or a space. The command line may be up to 128 characters long ~ 
including the carriage return. 


The SETUP utility can identify all combinations of disk type 
(including floppy disks, Winchester hard disks and RAM disks), number 
of sides, number of tracks, number of sectors per side and stepping 
rate. It also supports double track stepping for 96 tracks per inch 
drives. These combinations are selected by the parameters typed on 
the command line. Parameters may also be typed during the parameter 
display portion of the SETUP program. If no parameter is specified for 
a disk driver option, the current parameter value in the system 
parameter table for the selected drive is taken as the default value. 
If an option parameter is specified, it will replace the default value. 
If two or more conflicting parameters are used in the same line, the 
rightmost parameter will override any earlier parameters. When the 
disk driver options are displayed, the message 


ARE YOU SURE ? 


will be displayed. To change the system parameter tables, answer "Y" 
and the message 


SETUP CHANGED 


will indicate that the disk driver options have been updated. Note 
that modifying the displayed parameters does not automatically update 
the system parameter tables. To enter new option parameters answer 
"N" and a command line prompt will appear for new parameters. The 
system parameter tables are not changed in this case. 


The following parameters may be used to setup the disk driver 
options, The notation "n" refers to a positive decimal integer. 


0,1,2 or 3 - drive number to be setup 


5 - standard 5 inch floppy drive 

8 - standard 8 inch floppy drive 

SF - high-density, special 5 inch floppy drive 

RO - RAM disk (memory-based pseudo disk), physical 
drive 0 

R1 - RAM disk (memory-based pseudo disk), physical 
drive 1 

wo - Winchester hard disk, physical drive 0 

W1 - Winchester hard disk, physical drive 1 

ss - single sided 

DS - double sided 

ST - single track stepping 

DT - double track stepping 

D=n - number of drives in system 

Tan - maximum number of tracks 

S=sd;dd - number of sectors per side for single density (sd) 


and double density (dd) 


SR=n - track stepping rate (n = 6, 12, 20 or 30 msec for 
5 inch and 3, 6, 10 or 15 for 8 inch drives) 

Aor Q - abort (quit) SETUP and return to FLEX 

x - do not display parameters or prompt for commands. 
Update system parameter table immediately and return 
to FLEX. 


If no drive number is specified, the FLEX working drive is the 
default. The SFC disk drivers assume that drive types 5, 8 and SF are 
connected to the SFC disk controller. The drive types RO, R1, WO 
and W1 are assumed to be supported by other disk driver software and 
disk controllers. The Winchester drive types WO and W1 are designed to 
interface to the Elektra Winchester hard disk system. The first hard 
disk drive is called Winchester zero (WO) and the second hard disk 
drive is called Winchester one (W1). The SFC disk drivers will 
automatically vector to the Elektra Winchester driver entry points. 
Therefore this option should not be used unless the Winchester hardware 
and driver software is installed in the system. The RAM disk drive 
types RO and R1 interface to the Elektra RAM disk driver software. The 
first RAM disk is called RAM disk zero (RO) and the second RAM disk is 
called RAM disk one (R1). As mentioned above, this option should not 
be used unless the RAM disk driver software is installed in the system. 


The number of sides and number of tracks parameters give some 
physical limits of the disk drive itself and do not describe the 
diskette inserted in the drive. These parameters protect the drive 
from illegal operations. The stepping rate parameter should be set to 
the fastest rate allowed by the disk drives. The disk drive technical 
manual should specify this rate. The number of drives in the system 
should be specified when automatic drive searching is enabled in FLEX. 


Drive numbers are assumed to be assigned from drive zero up. For 
example, D=2 assumes FLEX drive numbers 0 and 1 exist but drive numbers 
2 and 3 do not exist. 


The double track stepping option is used to allow 96 tracks per 
inch 80 track disk drives to access diskettes used on 48 tracks per 
inch 40 track drives. Because of the lower signal levels and narrow 
read/write head width of 96 tracks per inch drives, diskettes written 
using double track stepping may not achieve compatibility with standard 
48 tracks per inch drives. 


The number of sectors per side parameter describes the actual 
diskette inserted in the specified drive. This parameter is not 
usually changed but may vary for some systems. The most common values 
are as follows: 


10318 standard 5" sectors per side 
15326 standard 8" sectors per side 
15329 SWTPC DMAF2 8" sectors per side 


The Y option should be used with caution to avoid "crashing" the 
system or corrupting valuable data, If the wrong drive type or 
parameters are specified, FLEX may get lost or report data errors. 

For example, if a Winchester hard disk is specified when there is no 
Winchester system installed, attempts to access the nonexistant 
Winchester driver software will cause FLEX to crash. As another 
example, setting the wrong number of sectors per side may make file 
transfers report disk read errors when the disk is actually error-free, 
The Y option is useful for indirect command files using EXEC and for 
experienced users, 


If any errors occur during parameter processing, SETUP will 
place an error marker "?" below the suspected error along with a 
message describing the most likely problem. Most error messages are 
straight-forward; however, the following require additional 
description, 


WARNING! DRIVERS ARE NOT INSTALLED FOR THIS DEVICE! - a 
Winchester hard disk or RAM disk was selected but the 
driver software was not installed. Install the driver 
software before you attempt to access the device, 


Control remains in SETUP after most operations until the user 
types A (abort) or Q (quit) to return to FLEX. 


FORMAT 


The FORMAT utility is used with the Elektra Super Floppy 
Controller (SFC) to format a new diskette. Purchased diskettes will 
not work with FLEX until certain system information has been put on 
them. The FORMAT utility puts this information on the diskette and 
checks each sector on the diskette for errors. If a defective sector 
is found, it will automatically remove the bad sector so the good 
portions of the diskette may be used. 


DESCRIPTION 
The general syntax of the FORMAT command is: 
FORMAT[ , <parameter>] 


where <parameter> is any number of optional parameters which select 
the formatting options, Any numeric value associated with a 
parameter is given in decimal. Each parameter must be separated by a 
comma or a space. The command line may be up to 128 characters long 
including the carriage return, 


The FORMAT utility can format all combinations of disk size, 
density, number of sides, number of tracks and sector interleaving 
factors. It also supports double track stepping for 96 tracks per 
inch drives. These combinations are selected by the parameters typed 
on the command line. Parameters may also be typed during the 
parameter display portion of the FORMAT program. If no parameter is 
specified for a formatting option, a default parameter value is used. 
The system parameter tables in the SFC disk drivers are used to develop 
these defaults for the selected drive. If an option parameter is 
specified, it will replace the default value. If two or more 
conflicting parameters are used in the same line, the rightmost 
parameter will override any earlier parameters. 


The following parameters may be used to select the formatting 
options, The notation "n" refers to a positive decimal integer. 
The notation "name" refers to an alphanumeric volume name having the 
same syntax as a FLEX file name. 


0,1,2 or 3 - drive number to be formatted 


SD - single density 

DD - double density 

SS - single sided 

DS - double sided 

st - single track stepping 
DT - double track stepping 
NF - normal FLEX format 


DF - SWIPC DMAF2 FLEX format (8 inch only) 


=n - number of tracks 
Ti - sector interleaving factor 
Ben - bad sector limit 
V=name - volume name 
N=n - volume number 
A or Q - abort (quit) FORMAT and return to FLEX 
¥ - do not display parameters or prompt for commands, 


start formatting immediately. 


The drive size is determined from the system parameter tables for 
the specified drive. If no drive number is specified, the FLEX working 
drive is the default. The double track stepping option should only 
be used on a bulk erased diskette to avoid old information between 
the double tracks from creating disk errors. Because of the lower 
signal levels and narrow read/write head width of 96 tracks per inch 
drives, diskettes formatted using double track stepping may not 
achieve compatibility with standard 48 track per inch drives. The DF 
option is a special parameter used to create diskettes compatible with 
the Southwest Technical Products Corporation (SWTPC) DMAF2 8" disk 
controller format. This format offers slightly more storage space per 
diskette but is not compatible with most existing systems. 


The sector interleaving factor is the gap size in sectors between 
sequentially-accessed sectors on the diskette. This parameter may be 
used to optimize the disk access speed for a particular application. 
The default parameters are adequate for most installations, The bad 
sector limit sets the maximum number of bad sectors allowed per 
diskette. If the bad sector limit is exceeded, FORMAT will assume 
the diskette is not usable and stop formatting. 


The volume name and number may be specified at any time, even on 
the command line. If no volume name or number is specified, FORMAT 
will prompt for them before the formatting operation. The Y option 
should be used wth caution to avoid losing valuable data. If the wrong 
drive was selected by mistake, no opportunity to correct the error will 
be made by FORMAT. This option is included for use in indirect command 
files called by the EXEC utility. 


If any errors occur during the parameter processing, FORMAT will 
place an error marker "?" below the suspected error along with a 
message describing the most likely problem. Most error messages are 
straight-forward; however, the following require additional 
description, 


DISK HAS SOFT ERRORS - a sector which previously checked good 
has now returned an error, Since these "soft errors" are 
not desirable and the recovery procedure is undefined, 
FORMAT aborts the formatting operation. Note that FORMAT 


takes the conservative approach by never performing retrys 
on any diskette operation. Thus all errors will be properly 
detected and processed, 


MUST CHANGE SETUP TO USE FORMATTED DISK - a diskette was 
formatted which cannot be used in the current disk drive 
according to the system parameter tables. The SFC SETUP 
utility must be used to modify the system parameter tables 
to match the newly formatted diskette before any transfers 
are performed. Note that the FORMAT utility saves the 
original system parameter tables, loads the format option 
parameter table and restores the original system parameter 
tables when completed. If the computer's RESET or ABORT 
button is pressed, the system parameter tables may be left 
in a modified state and the SFC SETUP utility must be used 
to restore the system parameter tables upon a FLEX warm 
start. 


FORMAT NOT AVAILABLE - an internal format table could not be 
found for the selected options, The internal format table 
describes the track bit patterns and synchronization markers 
for each format. If this error occurs, the desired diskette 
format is not supported in the current software release. 


NOT A FLOPPY DRIVE - the system parameter tables indicate that 
the selected drive is not a floppy disk drive or is not 
connected to the SFC disk controller board. The system 
parameter may indicate a hard disk, a RAM disk or a floppy 
disk on another controller board. In these cases the SFC 
FORMAT utility cannot be used to format these storage 
devices. 


FORMAT DOES NOT MATCH DRIVE SIZE - the drive size indicated in 
the internal format table does not agree with the system 
parameter table for the selected drive. Either the format 
options are not correct or the system parameter table 
is wrong. The SFC SETUP utility may be used to display and 
modify the system parameter tables. 


NOT ENOUGH MEMORY ~ FORMAT has used up all available memory in 
the computer. A minimum of 12K bytes of contiguous memory 
is required starting at address zero. 


PROCESSOR TOO SLOW - the clock speed of the microprocessor is 
too slow to keep up wth the disk drive transfer rate. A 
1 MHz 6800 or 6809 system is adequate for 8" single density 
operation and all 5" operations. A 2 MHz 6800 or 6809 
system is adequate for all 8" and 5" operations. 


FORMAT processes the diskette in one pass, writing and checking 
each track as it proceeds. Any bad sectors will be reported as they 
are discovered. The bad sectors are removed at the same time and may 
require the drive head to step back several tracks to modify the sector 
links, When all tracks are completed, the system information record 
and boot sector are written onto track zero of the diskette. Control 


remains in FORMAT until the user types A (abort) or Q (quit) to return 
to FLEX. 


CREATING SYSTEM DISKETTES 


A system disk is one from which the operating system can be loaded. 
Normally the system disk will also contain the Utility Command Set 
(UCS). The following procedure should be used when preparing system 
disks, 


1. Initialize the diskette using FORMAT as described above. 
2. COPY all .CMD files desired to the new disk. 


3. COPY all .SYS files to the new disk. It should be noted that 
steps 2 and 3 can be done with one command; "COPY,0,1,.CMD, 
-OV,.LOW,.SYS", assuming you are copying from 0 to 1 and 
all command files and their overlays are desired, (the .OV 
copies overlay files and .LOW copies the utility "SAVE.LOW"). 


4, Last it is necessary to LINK the file FLEX.SYS to the system 
using the LINK command. 


A very convenient way to get the above process performed without having 
to type all of the commands each time is to create a command file and 
use the EXEC command. Consult the EXEC documentation for details. 


It is not necessary to make every disk a system diskette. It is also 
possible to create "working" diskettes, disks which do not have the 
operating system on them, for use with text files or BASIC files. 
Remember that a diskette can not be used for booting the system unless 
the operating system is contained on it and it has been linked. To 
create a working disk, simply run FORMAT on a diskette. It will now 
have all of the required information to enable FLEX to make use of it. 
This disk, however, does not contain the disk operating system and is 
not capable of booting the system. 


